Linkage disequilibrium mapping in populations of variable size using the decay of haplotype sharing and a stepwise-mutation model.
Linkage-disequilibrium (LD) mapping is a powerful tool for fine-mapping disease genes. Recently, McPeek and Strahs [(1999) Am J Hum Genet 65:858-875] proposed a multilocus model for LD mapping based on the decay of haplotype sharing. Here we extend their approach in two ways. First, instead of assuming each marker allele has an equal chance to mutate to one of the other marker alleles, we use the stepwise-mutation model to describe the mutation process for microsatellite markers. Second, in addition to the independence model and the constant population size model they considered, we model the dependence among observed haplotypes due to population structure by using a general conditional-coalescent model with variable population size. Through simulation studies, we study the effects of the stepwise-mutation model and variable population size on the estimates of disease gene location, mutation rate, and time to the most recent common ancestor of the sampled haplotypes. We then use this method to analyze progressive myoclonus epilepsy data.